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KERATINOPHILIC FUNGI
OF CHICKEN AND PIGEON CLAWS FROM EGYPT

ALL ABDEL-HAFLZ
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ABSTRACT - 52 specics belonging to 24 genera were collecied from chicken and pigeon
claws {100 samples each) wsing sterilized moisiened clay soils at 28°C. I'he most common
genera were Chrysosporium, Peniciflium, Scopulariopsis and Aspergiflus followed by Mucor,
Alternaria and Fusarium. Several keratinophilic fungi were recovered, but with variable
counts and frequency, from any or the 2 1ypes of claws such as Chrysosporium keratinophi-
tum. €. tropicum, C. indicum, C. pannorum, C. lutcum, C. asperatum. C. dermatitidis, Ar-
tAroderma tuberculatum, Allescheria boydil, Crenomyces serrams, Corynascus sepedonium
and Georrichum candidur, Also, numerous species of cycloheximide resistant fungi were
1solated of which £. chrysogenum. P. cyclopium. S. brevicaudis, A, flavus, A, zonames, M. pu-
sillus, Alternaria alternata, F. solani and Acremonium sirictum were prevalent on the two
subsirates.

RESUMIEE - 52 espéces appartenant & 23 genres fongiques ont élé isolées a parlir
dechantillons d'ongles de poulets ot de pigeons. Les genres les plus communs sonl
Chrysosporium, Penicilfium, Scoputariopsis et Aspergilius, suivis par Mucor, Alternaria et
Fusarium. Plusieurs champignons kératinophiles onl eté trouvés, avec des fréguences va-
riables: Chrysosporium keratinophilum, C tropicum. €. indicum, C. pannorum, C. luteum,
C.asperarum, C. dermaditidis, Arthroderma mberctlamm, Allescheria boydii, Cienomyces
verratus, Corynascus sepedoniumt et Geolrichum candidum. D¢ méme, de nombreuses
especes resistantes a 'actidione ont e isolees. les plus fréquentes sont: P. chrysogenum,
P.ooyclopium, 8. brevicawlis, A. flavus, A. zonarus, M. pusillus, Alternaria alternara, F.
solani et Acrernonium sirictum.

KEY WORDS ¢ keratinophilic fungi, cyclohesioude resistant fungi, claws {ungi, chicken
fungi, pigeon fungi.

INTRODLUCTION

Several investigations have been made on the dermalophytes and other Kerati-
nophilic fungi from the hair of mammals in different places all over the world
(Ajelle, 1959; Muarples, 1961; Alteras & al., 1966; Rees, 1967; Smith & al., 1969,
ltoffmann & al., 1970; Abdel-Flafer, 1987).
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In Egyptl, numerous surveys were carried oul on keratinophilic fungi frem
various substrates (Moawad, 1969; Abou-Gabal & Abdelrahiemn, 1973; Mostala,
1977; Bagy & Abdel-1lafez, 1985; Bagy, 1986). but none of Lhese studies were fo-
cused on claws of birds. The present invesligation aims o be an intensive study
en the compesition and counts of keralinophilic and cycloheximide resistant fun-
gi on claws of chickens and pigeons from Schag Governorate (Egypt).

MATERIALS AND METHODS

One hundred samples of claws of cach of healthy chickens and pigeons, of 8
claws each, were collected during Sanuary-April 1987 from the previous 2 bird
lypes from various pens from Schag Governorate (ligypt). These claws samples
were placed in clean sterilized plastic bags and transferred immediately to the
Myceological Laboratory and slored at 3.3 C.

Determination of claws fungi:  The claws baiting technique was cmployed.
Four claws ol cach chicken and pigeon placed on sterile soil moistened with ster-
ihrzed distilled water (20-25% moisture content) and remoistened whenever neces-
sary. Two plates were used for cach sample and the plates were incubated at
28°C for 10-12 wecks. The moulds which appeared on the haits were examined
microscopically and fungi were transferred to the surface of Sabouraud’s dext-
rose agar medium (Moss & Me Quown, 1969) which was supplemented with 20
units m! of sodium penicillin, 40ug ml of the dihydrostrepromycin and 0.053% cy-
cloheximide (actidione). Before adding Lo Lhe medium, the first 2 antibiotics
were disselved separately in sterile distilled water while the third was dissolved in
methanol. The plates were incubated at 287C for 3-6 weeks and the developing

fungi were counted, identified and calculated per 8 claws of each of chickens and
pigeons.

Table ! - Total counts, number of cases of isolation and oecurrence remarks of fungal zen-
¢ra and species recovered from chicken and pigeon claws.

Tableau I - Genres el espéees de champiznons 1seles a partir d'ongles de poulets et de pi-

geons.
3irds examined Chickens Pigeons

Genera and specics TC NCI [ CR| TC NCI | OR
l'otal count 1344 - - a5 - -
Chrysosporium {1olal count) 173 43 M 77 27 M
C. keradnophifum {Frey) Carmichael 71 28 M 30 18 L.
C. tropicum Carmichael 40 17 1. 23 13 L.
C. indicum {Rand. & Sand.) Garg 25 13 L 13 10 R
C. pannorum (Link) Hughes 13 8 R - . -
C. state of Thivluvia sepedonium Emmaons 10 5 R é 2 R
C. futeum Constantin 6 4 R - - -
C.asperarum Carmichael 8 3 R - - -
C. dermatitidis Gilchrist & Stokes - - - 3 2 K
Arthroderma fubercuiaim Kochn 21 13 L 11 7 R
Allescheria boydii Shear 6 4 14 - - -
Ctenomyces serrdrus tadam 5 3 R 3 2 R
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Corynascus sepedonium (Emmons) v. Arx 3 2 R - - -
Penicillium (lotal count) 250 41 M 103 26 M
. chrysogenum '[hom 138 32 M 52 20 L
F. eyclopium Westling 30 13 L 18 5 R
P. fienicuiostim Thom 27 i 133 15 6 R
P fanthinedlum Biourge 13 9 14 I1 4 R
P nigricans Bamnier 14 5 R’ 7 2 R
P freguentans Westling 6 3 R - - -
FP. pranulacum Bain 2 ] R - - -
Secopulariopsis brevicawdis (Sacc) Bamer 218 40 M 154 25 M
Aspergiftus (1otal count) 143 38 M 76 25 M
A. flavus (Link) Fres. 35 24 M 32 14 L
A. zonatus Kwon & Fennell 26 14 L 14 8 R
A. fumigarus Fres. 34 il R 10 6 R
A. orhraceus Wilhelm 10 R R 11 5 R
A. nidulans Fidam | o R | - -
A. niger Van Tiegh. 5 3 R 2 1 R
A. terreus Thom 4 2 R 5 3 R
A tamarii Kita 1 1 R - - -
Mucor (1otal count} 160 31 B3 B3 20 L
M. pusiflus Lindt 122 21 i. S5 16 L
A hiemaliy Wchmeyer 38 12 R 33 9 R
Alternaria alternata (Fr.) Keissler 106 30 M 6 25 L
Fusarium {total count) 92 26 M 44 18 L
F. solani {Mart) Sacc. 38 13 l. 27 14 L
F. oxysporum Schlacht. 27 10 R i4 6 R
F.omonififorme Sheldon 15 & R - - -
I equiseri (Corda) Sace. T 4 R 3 2 R
F. dimerum Penz. 3 2 R - - -
Rhizopus stedonifer (Ehrenb. ex Fr.) Lindt 16 14 L 19 12 L
Aeremonium (Lotal count) 54 13 L 28 10 R
A srricrum W, Gams 28 8 R 21 g R
A rurilum W, Gams 23 ] R 7 3 R
A murerum (Corda) W. Gams 3 | R - - -
Ferricitiium (1otal caunt) 18 10 R 4 3 R
V. catenufatum (Kamy. ex Barron & Onions) (A 6 R 4 3 R
W. Gams
Vo chlamydosporium Goddard 7 5 R - -
Goetrichum candidum Link ox Leman 2t 1 R 20 10 L
ocladium atrum Preuss 11 5 R - - -
Chaetomium {1otal count) 7 4 R 6 4 R
C. spirale Zopf 7 4 R - - -
C. globosum Kunze ex Fr. - - é 4 R
Paecifomyces filacinus [Thom} Samson 5 3 R - - -
Cwlindrocarpon didymum (Darug) Wollenw, 2 1 R & 4 R
Arthrobotrps olisospora Carda 2 | R - - -
Botryoirichum piluliferum Saccardo & Marchal | 2 1 R 7 4 R
Cladosporium cladosporioides (I'res.) De Vrics - . - 3 2 R
Svacephalasirum racemesum Cohn ex Schroetep - - - 2 1 R
Saccharomyces spp. 15 10 R & 4 R
Mycelia sterilia 10 6 R 4 3 R
TC - total count {calculated per 8 claws in every sample or per 800 claws). NCl =
number of cases of isalation (out of 100 samples or 100 birds). OR = accurrence re-

marks: # -~ high occurrence; between 50-100 cases. M - moderate occurrence: betweean
25.49 cases, L = low occurrence; between 11-24 cases. R = rare occurrence; less than
13 cases.
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RESULTS AND DISCUSSION

Fifty-iwo species of keratinophilic and cycloheximide resistant fungi represent-
ing 24 genera were collected (rom chicken (22 genera and 48 species) and pigeon
claws (19 genera and 35 species) at 28°C (Fab. 1), All of the previous species
were isolaled for the first ime from ligyplian birds claws, but most of them were
encountered with variable frequency of occurrence from the hairs of mammals in
Lgypt (Bagy & Abdel-Haflez, 19835; Bagy, 1986).

The lolal number of keratinephilic and cycloheximide resistant fungi isolated
from the claws of chickens and pigeons were 1340 and 725 colonies per 800
claws, respeclively, Results reveal thal there is a basic similarity between the my-
coflora of the 2 types of claws with the most frequent genera:  Chrysosporium,
Penicifliumt, Scapulariopsis, Aspergilfus, followed by Mucor, Alternaria and
Fusarium.

Chrysosporium was the most common genus on chicken and pigeen claws, it
occurred in 43%0 and 27% of the birds examined comprising 12.9% and 10.6%
ol telal fungi, respectively. It was represented by 8 species of which C, keraiino-
philum, C. tropicum and C. indicum were the mosl prevalenl on the 2 substrates;
these emerged in 28, 17 and 13%6: 18, 13 and 10% of the samples contributing
5.3, 2% and 1.7%8: 4.1, 3.2 and 2.1% of tolal fungi, respectively. The previous 3
species were encountered, bul with variable frequencies, from camel, cow, dog,
donkey. goat and sheep hairs in Egypt (Bagy & Abdel-Hafez, 1985; Bagy, 1986),
as well as from some mammals in Australia {Rees, 1967), Czechoslovakia {Otce-
nasck & Dvorak, 1962), Germany (Ioffmann & al,, 1970), [ndia {(Gugnani &
al., 1975) and Venezuala (Moraes & al., 1967). The remaining specics were iso-
lated in rare frequency: Chrysosporium state of Thiclavia sepedonium, C. panno-
rum, C. futewm and . asperatum on chicken claws, Chrysosporium slate of
Thielavia sepedonium and C. dermatitidis on pigeon claws. Most of the above
species were {requenty encountered in soils from difTerent piaces all over Lhe
world (Randhawa & Sandhu, 19657 Al-Doory, 1967 Ajello & Alpert, 1972;
Ajello & Padhye, 1974, Piontelli & Carella, 1974; Caretta & Plontelli, 1975;
Mostalu, 1977, Bojanovsky & al., 1979: Abdel-Fauah & al., 1982; Meissner &
Qadripur, 1983, Calvo & al., 1984).,

Also, ruly keralinolytic fungi were iselated in various percentage counts and
frequency of occurrence [rom Lhe claws of any or the 2 types of birds such as Ar-
throderma  tuperculatum, Alfescheria boydii, Crenomyces serratus, Corynascus
sepedonium, Geatrichum candidum and Saccharomyces sp. These species were
frequently recovered from the hairs of large mammals in some Arab countries
{Bagy & Abdel-Hafer, 1985; Bagy, 1986), as well as from soils baited with vari-
ous keratinolylic materials from difTerent places of the world (Ajello & Ziedbery,
19515 Ajello, 1952, 1934; Mostala, 1977; Abdel-Fattah & al., 1982).

Penicillium occupied the second place in the number of cases of isolation on
chicken and pigeon claws, it emerged in 41 and 26" of the birds examined con-
tributing 18.7 and 14.2% of total fungal counts, respectively, From the genus, 7
species were collected of which P. chrpsogenum. P. cpclopium and P, funiculosum
were Lhe mosl prevalent. They occured in 11-32 and 6-20% of the birds exam-
ined giving rise to 2-10.3 and 2.1-7.2% of lotal fungi, respectively. P. janthinel-
fum, P.nigricans, P. frequentans and P. granulatum were less common on claws
of any or the 2 birds lesled, Bagy & Abdel-1kafcz (1985) isolated P. chrysage-
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num, P. funiculosum, P. verrucudfosum and P. isliandicum [rom camel and goat
hairs from Al-Arish Governeraic. On the other hand, Abdel-1lalez (1987) en-
countered the previous 2 former species [rom goat and sheep hairs in Gaza
Strip.  P. funicwlosum was reported from Lgyplian soils baited wilth human hair
{(Abdel Fattah & al., 1982).

Scopularivpsis (represcoted by S. brevicaulis) emerged from 40 and 23% of
the samples encounlering 16.3 and 21.2% of total moulds on chicken and pigeon
claws, respectively. 1t is a causal agent of onychomycesis (Fragner & Belsan,
1975; Onsherg, 1980G; Zaror & Irick, [980; Velez & Diaz, 1983). This species
was also recovered from hairs of large mammals (Bagy & Abdel-Halez, |985;
Abdel-Halcz, 1987).

Aspergifius occurred in 38 and 25% of the samples representing 10.7 and
105" of tolal fungi on chicken and pigeon claws, respectively. 1L was repres-
erited by & species of which A. flavis, A. zenatus and A. fumigacnes were the most
commeon on the 2 types of claws; these occurred in 11-24 and 6-134%% of the birds
examined contributing 1.9-4.1 and 1.4-4.4"c of total fupgl, respectively. A
achraceus, A. niger and A. terreus were less common on Lhe 2 types of claws test-
ed; but A. nidulans and A. tamarii were encountered only from chicken elaws in
rare [requency of occurrence and fewer counts. All of the above Aspergil{us spe-
cies were encountered, but with variable frequencies, from the hair of camel,
cow, dog, donkey and goal in Tgypt {Bagy & Abdel-1lafer, 1983; Bagy, 19856),
as well as from goat and sheep hairs in Gaza Strip (Abdel-Hafez, 1987). Numer-
ous members of Aspergifius causing aspergillosis (Frey & al.. 1979) and several
Aspergiifus species were present in cases ol onychomycoses (Velez & Diaz,
L983). Also, members of Aspergiffus such as A. niger, A. flavus, A. terreus, A.
Jumigatus and A. achraceus were of world-wide distribution on various substrales
including air, soil, foed and feedstufls, textiles, seeds, grains and leal surfaces of
numerous plarits.

Mucor emerged rom 31 and 20% of the samples yielding 1.9 and 12.1% of
total moulds on chicken and pigeon claws, respectively. Two species were col-
lected of which M. pusiifus was the most common, it encountered in 21 and 16%
of the birds examined comprising 9.1 and 7.6% of (otal fungi, respectively. M.
hiemalis was less frequent (12 and 9% of the samples, respectively). The 2 spe-
cies were isolated in rare frequency of occurrence on hair of goats [rom Al-Arish
Governorate (Bagy & Abdel-1afez, 1985) and Gaza Swrip (Abdel Tlafez, 1987).

Alternaria (represented by A. aliernata) and Rhizopus (R. stofontfer] were re-
covered in moderale and low frequency of occurrence from chicken and pigeon
claws, respectively. They encountered in 30 and 25%: and 14 and 13% of the
hirds examined comprising 7.9 and 8.8%; 1.2 and 2.6% of Lotal moulds, respec-
tively, These species were encounltered in rare frequency from camel, goal a_nd
sheep hairs (Bagy & Abdel-Malez, 1985; Abdel-tlalez, 1987). The above species
were common in atmosphere and leaf surfaces of numerous plaats as reported
by several researchers.

Fusarium recovered from 26 and 18% of the samples constituting 6.9 and
6.1™ of total fungi on chicken and pigeen claws, respectively. 1L was represented
by S species of which F. selani (13 and 14% of the samples of the 2 types o__z"
birds, respectively) and F. oxpsporwm (10 and 6°) were the most prevalent; 7.
moniliforme, F. equiseti and F. dimerum were less frequent (Tab. 1), F. solani
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was isolated from scil baited with bulfale hair (Abdel-Fattah & al., 1982). F.
oxysparunt was isolaied from a case of onychomycosis of the big toenail (Disalvo
& Fickling, 1980). The previous species of Fusarium, except F. dimerum, were re-
covered from the hairs of large mammals in Lgypt (Bagy & Abdel-llafez, 1985)
and Gaza Strip (Abdel-Hafez, [987).

Several species of cycloheximide resistanl fungi such as Acremanium strictum,
A. rutifum, Verticilium catenufaium, Cylindrocarpon didymum, Botryotrichum pi-
fuliferum and Saccharomyces sp. were encountered in rare frequency of occur-
rence [rom chicken and pigeen claws. On the other hand, numerous species were
recovered only from any of the 2 tvpes of substrates tested such as Acremonium
murorum, Verticidlium chlamydosporium, Ulocladium atrum, Chaetomium spirale,
C. globosum, [Paecilomyces lilacinus, Cladosporium  cladvsporioides  and
Syncephalastrum racemosum (Tab, 1), All the previous species are saprobes on
various orgamc substrates as reported by several workers.
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